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PROBLEM TO BE SOLVED: To provide a 



plasma processing system capable of 



carrying out plasma processing for a 



substrate accurately by detecting plasma 



processing with accuracy. 



SOLUTION: This system is provided with a 



processing chamber 2 in which a substrate 
10 is disposed, a gas piping 5 for supplying a processing gas into the processing 
chamber 2, an electrode plate 9 disposed in the processing chamber 2 to 
generate a plasma therein by applying a high frequency, and an impedance 
detection means 13 detecting a plasma impedance generated in the processing 
chamber 2 standing close to the electrode plate 9. According to this constitution, 
the processing for the substrate 10 is carried out with the plasma generated the 
impedance detection means 13 is connected in vicinity to the other side of the 
electrode plate 9, whereby an effect dependent on an impedance except for the 
plasma impedance is greatly reduced, and accordingly the plasma impedance 



change can be detected at a rate of great extent. Therefore a completion of a 



plasma processing can be detected with a high accuracy. 
CLAIMS 

[Claim(s)] 

[Claim 1] The processing container with which a substrate is arranged, and the 
gas supply line which supplies raw gas in the above-mentioned processing 
container, The electrode plate made to generate the plasma in the 
above-mentioned processing container by being arranged in the 
above-mentioned processing container and impressing a RF, Plasma treatment 
equipment characterized by providing an impedance detection means to detect 
the plasma impedance of the plasma which the above-mentioned electrode plate 
is approached, and it is arranged, and is generated within the above-mentioned 
processing container. 

[Claim 2] The processing container with which a substrate is arranged, and the 
gas supply line which supplies raw gas in the above-mentioned processing 
container, The electrode plate made to generate the plasma in the 
above-mentioned processing container by impressing a RF, An impedance 
detection means to detect the plasma impedance of the plasma which the 



above-mentioned electrode plate is approached, and it is arranged, and is 
generated within the above-mentioned processing container, Plasma treatment 
equipment according to claim 1 characterized by providing a magnetic seal 
means to prevent the magnetic effect on the above-mentioned impedance 
detection means, 

[Claim 3] Plasma treatment equipment according to claim 1 or 2 characterized 
by preparing the temperature adjustment device in the above-mentioned 
impedance detection means. 

[Claim 4] Plasma treatment equipment according to claim 1 to 3 characterized by 
establishing the RF control means which controls the RF impressed to the 
above-mentioned electrode plate with the output signal of this impedance 
detection means for the above-mentioned impedance detection means. 
[Claim 5] The plasma-treatment approach characterized by to have the 
plasma-treatment terminal point detection process of detecting the terminal point 
of plasma treatment by the detection process which detects the plasma 
impedance of the plasma which generates within the above-mentioned 
processing container in the plasma-treatment approach which lays a substrate 
on the electrode plate formed in the processing container, make generate the 



plasma by impressing a RF to this electrode plate, and carries out the plasma 
treatment of this substrate, and fluctuation of the above-mentioned plasma 
impedance. 

[Claim 6] in the plasma treatment approach which lays a substrate on the 
electrode plate formed in the processing container, is made to generate the 
plasma by impressing a RF to this electrode plate, and carries out plasma 
treatment of this substrate The plasma treatment approach characterized by 
having the detection process which detects the plasma impedance of the plasma 
generated within the above-mentioned processing container, and the RF 
adjustment process which controls the RF impressed to the above-mentioned 
electrode plate by the above-mentioned plasma impedance detected according 
to the above-mentioned detection process, 

[Claim 7] The plasma-treatment approach characterized by to have the 
abnormality discharge detection process of detecting abnormality discharge by 
the detection process which detects the plasma impedance of the plasma which 
generates within the above-mentioned processing container in the 
plasma-treatment approach which lays a substrate on the electrode plate formed 
in the processing container, make generate the plasma by impressing a RF to 



this electrode plate, and carries out the plasma treatment of this substrate, and 
fluctuation of the above-mentioned plasma impedance. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to plasma treatment equipment and 
the plasma treatment approaches, such as etching processing, with respect to 
the production process of a semiconductor device. 
[0002] 

[Description of the Prior Art] Generally as one of the means to form substrates, 
such as a semi-conductor wafer and a liquid crystal substrate, plasma treatment 
is performed. One of the plasma treatment of this has plasma-etching 
processing, and it is mostly used for it. Plasma-etching processing introduces 
the RF which has a 13. 56MHz radio frequency as opposed to the raw gas which 
supplied raw gas to the processing interior of a room which carried out vacuum 
attraction, and was supplied to this processing indoor section, p[asma-izes raw 



gas, and processes the substrate formed in the interior. 

[0003] The plasma-etching processor which performs this plasma-etching 
processing is equipped with the processing container with which the interior 
serves as conductivity, and this processing container is connected with a 
vacuum pump, and it is enabling vacuum attraction of the interior. On the other 
hand, the supply bomb is connected with the processing container and raw gas, 
such as oxygen, is supplied to the interior of this processing container. 
[0004] It insulates from this processing container and the electrode plate is 
formed in the predetermined location inside the above-mentioned processing 
container. The predetermined potential difference is produced between the 
processing containers which impress a 13.56MHz RF generator to this electrode 
plate, and have the grounded conductive part so that this electrode plate may 
become a cathode side. Thereby, the raw gas which exists between a 
processing container and an electrode plate is plasma-ized, and can perform 
plasma treatment to the substrate formed on the electrode plate, 
[0005] A plasma-etching processing terminal point detection means to detect 
termination of plasma-etching processing to the method of the outside of a 
processing container is formed in this plasma-etching processor. Although 



various approaches exist in terminal point detection of this plasma-etching 
processing, the method of detecting the plasma impedance produced between 
the above-mentioned processing container and the above-mentioned electrode 
plate as one of the typical approaches is used. In this case, the 
above-mentioned plasma-etching processing terminal point detection means are 
a probe and an impedance terminal point detector, and are the approaches of 
judging the event of an impedance terminal point detector receiving the 
detecting signal of the plasma impedance in this probe, and a plasma 
impedance changing to be the terminal point of plasma etching. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in detection of the plasma 
impedance by the above equipment and approaches, the impedance between 
the probes and electrode plates which detect an excessive impedance, for 
example, an impedance, in addition to a plasma impedance etc. will be 
measured as an impedance, and impedance change before and after 
plasma-etching termination decreases. For this reason, the problem that the 
precision of an etching end point detector will fall has arisen, 
[0007] Moreover, while using the probe, this probe will generate heat and the 



resistance of a probe circuit will change with these generation of heat. For this 
reason, the problem that the detection precision of an etching terminal point witl 
fall is also produced. 

[0008] Furthermore, when generating of the plasma by the RF generator 
becomes unstable, the plasma impedance changed with the instability of this 
plasma generating, and the problem that precision of terminal point detection of 
piasma etching cannot fall for this reason, or it cannot detect at ail has arisen. 
[0009] Moreover, a magnet is formed in the processing room upper part, a kind 
of plasma treatment equipment is made to rotate this magnet, and the plasma 
treatment equipment of a type called the magnetron RIE system which is made 
to produce the shade of the piasma along with the line of magnetic force 
produced with this magnet, and processes a substrate exists in it In this type of 
plasma treatment equipment, the revolution of the above-mentioned magnet has 
affected detection of the impedance in a probe. That is, by change of the field by 
revolution of the above-mentioned magnet, the revolution of the 
above-mentioned magnet and the noise of this period have arisen in the probe. 
[0010] The place which this invention was made based on the above-mentioned 
situation, and is made into the object tends to offer the plasma treatment 



equipment which plasma treatment of a substrate is detected to accuracy and 
can process a substrate with a sufficient precision, and the plasma treatment 
approach. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention according to claim 1 The processing container with which a 
substrate is arranged, and the gas supply line which supplies raw gas in the 
above-mentioned processing container, The electrode plate made to generate 
the plasma in the above-mentioned processing container by being arranged in 
the above-mentioned processing container and impressing a RF, it is pfasma 
treatment equipment which carries out the description of having provided an 
impedance detection means to detect the plasma impedance of the plasma 
which the above-mentioned electrode plate is approached, and it is arranged, 
and is generated within the above-mentioned processing container. 
[0012] The gas supply line by which invention according to claim 2 supplies raw 
gas in the processing container with which a substrate is arranged, and the 
above-mentioned processing container, The electrode plate made to generate 
the plasma in the above-mentioned processing container by impressing a RF, 



An impedance detection means to detect the plasma impedance of the plasma 
which the above-mentioned electrode plate is approached, and it is arranged, 
and is generated within the above-mentioned processing container, It is plasma 
treatment equipment according to claim 1 characterized by providing a magnetic 
seal means to prevent the magnetic effect on the above-mentioned impedance 
detection means. 

[0013] Invention according to claim 3 is plasma treatment equipment according 
to claim 1 or 2 characterized by preparing the temperature adjustment device in 
the above-mentioned impedance detection means. 

[0014] Invention according to claim 4 is plasma treatment equipment according 
to claim 1 to 3 characterized by establishing the RF control means which 
controls the RF impressed to the above-mentioned electrode plate with the 
output signal of this impedance detection means for the above-mentioned 
impedance detection means. 

[0015] In the plasma treatment approach which invention according to claim 5 
lays a substrate on the electrode plate formed in the processing container, is 
made to generate the plasma by impressing a RF to this electrode plate, and 
carries out plasma treatment of this substrate It is the plasma treatment 



approach characterized by having the plasma treatment terminal point detection 
process of detecting the terminal point of plasma treatment by the detection 
process which detects the plasma impedance of the plasma generated within 
the above-mentioned processing container, and fluctuation of the 
above-mentioned ptasma impedance. 

[0016] In the plasma treatment approach which invention according to claim 6 
lays a substrate on the electrode plate formed in the processing container, is 
made to generate the plasma by impressing a RF to this electrode plate, and 
carries out plasma treatment of this substrate With the above-mentioned plasma 
impedance detected according to the detection process which detects the 
plasma impedance of the plasma generated within the above-mentioned 
processing container, and the above-mentioned detection process It is the 
plasma treatment approach characterized by having the RF adjustment process 
which controls the RF impressed to the above-mentioned electrode plate. 
[0017] In the plasma treatment approach which invention according to claim 7 
lays a substrate on the electrode plate formed in the processing container, is 
made to generate the plasma by impressing a RF to this electrode plate, and 
carries out plasma treatment of this substrate It is the plasma treatment 



approach characterized by having the abnormality discharge detection process 
of detecting abnormality discharge by the detection process which detects the 
plasma impedance of the plasma generated within the above-mentioned 
processing container, and fluctuation of the above-mentioned plasma 
impedance. 

[0018] According to invention of claim 1, the electrode plate made to generate 
the plasma in the above-mentioned processing container is formed in the interior 
of a processing container by impressing a RF. Since an impedance detection 
means to detect the plasma impedance of the plasma which furthermore 
approaches an electrode plate and is generated within the above-mentioned 
processing container is arranged, The effect of impedances other than a plasma 
impedance is reduced, and it becomes possible to detect change of a plasma 
impedance at a big rate therefore. Therefore, terminal point detection of plasma 
treatment can carry out with a sufficient precision. 

[0019] Since it is the configuration that a magnetic seal means to prevent the 
magnetic effect on the above-mentioned impedance detection means was 
established according to invention of claim 2, it is prevented that magnetic effect 
arises for an impedance detection means, and it becomes possible [ detecting a 



plasma impedance much more good ]. 

[0020] According to invention of claim 3, it becomes possible, since the 
temperature adjustment device is prepared in the above-mentioned impedance 
detection means to prevent the temperature change of an impedance detection 
means, and can control changing supply of the power to the plasma by change 
of the internal resistance accompanying the temperature change of an 
impedance detection means therefore, and it becomes possible to detect a 
plasma impedance with sufficient repeatability. 

[0021] According to invention of claim 4, since the RF control means which 
controls the RF impressed to the above-mentioned electrode piate with the 
output signal of this impedance detection means was established, the output 
signal of an impedance detection means is inputted into a RF control means, a 
RF is controlled by this by the above-mentioned impedance detection means, 
and generating of the plasma is stabilized. For this reason, it is possible to 
perform plasma treatment good. 

[0022] In order according to invention of claim 5 to detect directly the impedance 
of the plasma generated within the above-mentioned processing container 
through the above-mentioned electrode plate and for fluctuation of this plasma 



impedance to detect the terminal point of plasma treatment further, it becomes 
possible to detect a plasma impedance with a sufficient precision by detection of 
a direct plasma impedance, therefore terminal point detection of plasma 
treatment will also become good. 

[0023] In order to control the RF impressed to the above-mentioned electrode 
plate by the above-mentioned plasma impedance which detected the plasma 
impedance of the plasma generated within the above-mentioned processing 
container, and was detected by this detection according to invention of claim 6, 
detection of a plasma impedance can be stable, therefore terminal point 
detection of plasma treatment etc. can carry out to accuracy. 
[0024] In order according to invention of claim 7 to detect the impedance of the 
plasma and for fluctuation of the plasma impedance by this detection to detect 
abnormality discharge, the detection about the maintenance of the processing 
container by generating of the abnormality discharge under plasma treatment 
also becomes possible. 
[0025] 

[Embodiment of the Invention] 

(Gestalt of the first operation) The gestalt of operation of the first of this invention 



is hereafter explained based on drawing 1 and drawing 2 _ 
[0026] Drawing 1 is the sectional side elevation showing the configuration of the 
plasma etching system as plasma treatment equipment. The plasma etching 
system 1 has the processing container 2, The processing container 2 is formed 
from the construction material which has conductivity, and it is formed so that 
this processing container 2 interior may serve as one electrode especially. 
Moreover, this is grounded and he is trying, as for the above-mentioned 
processing container 2, to set the potential in the interior to 0. The exhaust pipe 
3 which attracts internal air and is made into a vacua is formed in the 
predetermined location of this processing container 2 lower part, and this 
exhaust pipe 3 is connected to the vacuum pump 4 depending on the way 
outside the processing container 2. 

[0027] The gas supply line 5 for supplying raw gas in this processing container 2 
is connected above the processing container 2, and this gas supply line 5 is 
connected to the source 6 of gas supply of the method of outside. 
[0028] The stage 7 is projected and established in the interior side of the 
processing container 2. With the gestalt of this operation, a stage 7 lays a 
substrate 10 on this electrode plate 9 while being the hollow cylinder object 8 in 



which the appearance was formed, with the construction material which has the 
same conductivity as the processing container 2, forming the electrode plate 9 in 
the upper part part of this hollow cylinder object 8 and it separating the 
above-mentioned hollow cylinder object 8 and the above-mentioned processing 
container 2. Insulating material 9a insulates from the above-mentioned hollow 
cylinder object 8 electrically, and the electrode plate 9 is connected to RF 
generator 1 1 prepared in the way outside the processing container 2, 
[0029] The adjustment machine 12 is formed between above-mentioned RF 
generator 11 and the above-mentioned electrode plate 9. The adjustment 
machine 12 has a variable capacitor and a coil inside, and adjusts and stabilizes 
the power of RF generator 1 1 . 

[0030] An electrical potential difference is ****(ed) to the electrode plate 9 
through such an adjustment machine 12, and the impedance monitor 13 which is 
an impedance detection means detects fluctuation of the impedance in the 
processing container 2 interior. The impedance monitor 13 detects fluctuation of 
the impedance by plasma generating, and this impedance monitor 13 was 
******(ed) with the underside of the electrode plate 9, and was electrically 
connected by chisels, such as contact. 



[0031] And the output side of the impedance monitor 13 is connected to the RF 
power control machine 14 through wiring. The RF power control machine 14 
receives the output signal of the plasma impedance from the impedance monitor 
13, and adjusts the output of RF generator 11 according to this output signal. 
[0032] The periphery section is wound around the above-mentioned impedance 
monitor 13 by the cooling piping 15. The cooling piping 15 is winding and a thing 
which stands in a row to the cooling thermostat 16 interior again about the 
cooling thermostat 16 which is prepared in a way outside the processing 
container 2, and maintains cooling water at fixed temperature (for example, 
about 50 degrees C) to the impedance monitor 13, In this cooling piping 15 
interior, in order to maintain the above-mentioned impedance monitor 13 at 
predetermined temperature, the cooling water of a fixed flow rate circulates. 
[0033] An operation of the plasma etching system 1 which has the above 
configurations is described below. After exhausting the air of the processing 
container 2 interior with a vacuum pump 4, raw gas is supplied to the processing 
container 2 interior of the above by the source 6 of gas supply of the method of 
outside. In this case, even if raw gas is introduced into the processing container 
2 interior by the source 6 of gas supply, raw gas is introduced so that this internal 



pressure may be set to about 10-100Pa, 

[0034] And from RF generator 11, the high-frequency power of 300-1000W 
which were adjusted with the adjustment vessel 12 is impressed to the electrode 
plate 9. The raw gas which exists between the processing container 2 grounded 
and the electrode plate 9 is plasma-ized by impression of high-frequency power, 
and performs plasma-etching processing to a substrate 10 by it 
[0035] And the impedance monitor 13 with which it was caudad prepared in the 
electrode plate 9 detects the plasma impedance under plasma-etching 
processing. The periphery section of this impedance monitor 13 can maintain 
fixed temperature good, even if generation of heat accompanying the activity of 
the impedance monitor 13 arises in this impedance monitor 13, since it has 
composition wound around the cooling piping 15 which performs temperature 
control of the impedance monitor 13, 

[0036] In addition, although the impedance monitor 13 is formed in the underside 
side of the electrode plate 9 with the configuration shown in drawing 1 , this 
forms a probe in this part, detects a plasma impedance, forms the meter which is 
not illustrated in a way part other outsides, and is considering it as the 
configuration which can recognize this plasma impedance. 



[0037] With the impedance monitor 13, the plasma impedance under 
above-mentioned plasma-etching processing is always detected, and this 
detecting signal is transmitted to the RF power control machine 14. The RF 
power control machine 14 controls power of above-mentioned RF generator 11 
based on change of the detecting signal of the above-mentioned impedance- 
That is, it is made to stabilize generating of the plasma by this control. 
[0038] And when the above-mentioned impedance monitor 13 detects a big 
change of a plasma impedance, plasma-etching processing is terminated. In this 
case, the above-mentioned RF power control machine 14 is controlled, and the 
output power of above-mentioned RF generator 1 1 is set to 0W. 
[0039] When experimented in the etching end point detector as shown in 
drawing 2 using the plasma etching system 1 of the above-mentioned 
configuration, since impedances other than a plasma impedance decreased, the 
height of the impedance shown in drawing 2 became possible [ detecting greatly 
the rate of the level difference accompanying the increment in an impedance 
which falls on the whole, therefore is produced at the time of an etching terminal 
point ]. 

[0040] Since according to the plasma etching system 1 of such a configuration it 



approaches with the electrode plate 9 and connects electrically so that it may be 
hard to produce an impedance between the electrode plate 9 and the impedance 
monitor 13 and it may come to it, an excessive impedance stops arising between 
the electrode plate 9 and the impedance monitor 13. Therefore, by reducing 
impedances other than a plasma impedance, the impedance change at the time 
of the terminal point of pfasma etching is detectable at a bigger rate. 
[0041] For this reason, it becomes possible to detect the terminal point of plasma 
etching with a sufficient precision with the impedance monitor 13, and it 
becomes possible to perform plasma-etching processing with a sufficient 
precision therefore, 

[0042] Moreover, that impedances other than a plasma impedance were 
reduced as mentioned above is enabling output adjustment of the RF of RF 
generator 11 with the RF power control vessel 14 according to detection of the 
plasma impedance in the impedance monitor 13 in front of the terminal point of 
plasma etching. That is, in order for the plasma to arise in an ununiformity in the 
processing container 2 interior and to prevent the heterogeneity of 
plasma-etching processing of the substrate accompanying the heterogeneity of 
plasma generating, it is made for the plasma which controls RF generator 11 by 



the RF power control machine 14, and is generated in the processing container 
2 interior to become uniform. Thereby, the impedance change at the time of 
plasma etching can be controlled, and terminal point detection of plasma etching 
becomes possible [ carrying out with a more sufficient precision ]. 
[0043] Moreover, since the cooling thermostat 16 and the cooling piping 15 were 
formed, it becomes possible to keep the temperature of the impedance monitor 
13 constant. Therefore, it becomes possible to transmit a highly precise 
detecting signal to the RF power control machine 14 by the temperature rise of 
the impedance monitor 13 which it is it without error arising in impedance 
detection, and is therefore connected to this impedance monitor 13 by internal 
resistance change etc. for example. 

[0044] And it becomes possible by receiving a highly precise detecting signal to 
become possible to control RF generator 11 to high degree of accuracy, 
therefore to stabilize generating of the plasma in the processing container 2 
interior of the RF power control machine 14. 

[0045] As mentioned above, although the gestalt of operation of the first of this 
invention was explained, this invention is variously deformable besides this. It is 
described below. Although it is what keeps the temperature of the impedance 



monitor 13 constant by the cooling thermostat 16 and the cooling piping 15 as a 
temperature adjustment device with the above-mentioned configuration, the 
temperature control of the impedance monitor 13 is good also as a configuration 
which makes the cistern with which not the configuration that winds the cooling 
piping 15 around the impedance monitor 13 but the above-mentioned 
impedance monitor 13 was formed for example, into the cistern, and this 
impedance monitor 13 was formed circulate through cooling water etc. 
[0046] Moreover, a temperature adjustment device is not necessarily restricted 
to cooling, and if the configuration kept warm depending on the case also 
maintains fixed temperature, it will not be cared about Furthermore, with the 
gestalt of the above-mentioned implementation, although plasma-etching 
processing is described, also in not only the above-mentioned plasma-etching 
processing but ashing, or plasma treatment called CVD, it is applicable. 
[0047] (Gestalt of the second operation) The gestalt of operation of the second 
of this invention is hereafter explained based on drawing 3 , Drawing 3 is the 
sectional side elevation showing the configuration of the plasma etching system 
as plasma treatment equipment concerning the gestalt of operation of the 
second of this invention. 



[0048] Setting to this drawing, the configuration of a plasma etching system 20 
has the composition as the above-mentioned plasma etching system 1 with the 
same most In the gestalt of this operation, bearing 21 is formed in the gas 
supply line 5 of the upper part of the processing container 2, and the magnet 22 
is attached in this bearing 21 pivotable by the driving source which is not 
illustrated. 

[0049] Moreover, with the gestalt of this operation, the impedance monitor 13 
formed in the lower part side of the electrode plate 9 has composition covered 
with box-like in the exterior by the sealant 23 which covers the MAG. The cooling 
piping 15 which winds around the periphery section of the above-mentioned 
impedance monitor 13, and cools the impedance monitor 13 is formed in the 
interior of the sealant 23 covered with box-like [ this ] iike the gestalt of 
implementation of the above first. That is, although the above-mentioned sealant 
23 is carrying out the seal of the impedance monitor 13 to box-like, the hole 
which is open for free passage in the predetermined location of the box-like 
sealant 23 for the cooling piping 1 5 is formed, and it is enabling installation of the 
cooling piping 15, 

[0050] An operation of the plasma etching system 20 which has the above 



configurations is described beiow. Raw gas is introduced so that vacuum 
attraction of the processing container 2 may be carried out and interna! pressure 
may be set to about KMOOPa like the gestalt of implementation of the above 
first. And from RF generator 1 1, the high-frequency power of 300-1 000W which 
were adjusted through the adjustment machine 12 is impressed to the electrode 
plate 9, and raw gas is plasma-ized. 

[0051] in this plasma-etching processing, the magnet 22 formed in the upper 
part of the above-mentioned processing container 2 rotates 20 revolution extent 
in 1 minute, Along with the line of magnetic force which is easy to ionize the 
plasma near the line of magnetic force produced with this magnet 22, therefore 
is produced with a magnet 22, the concentration of the plasma becomes deep. 
Therefore, if the plasma with this deep concentration is used for processing by 
revolution of a magnet, plasma-etching processing of a substrate 10 can be 
performed good. 

[0052] The impedance monitor 13 detects the plasma impedance in the case of 
plasma-etching processing of such a substrate 10. In this case, since the seal of 
the impedance monitor 13 is carried out by the sealant 23, it is possible to 
prevent the effect by the MAG produced by a revolution of the above-mentioned 



magnet 22 or other parts, and it is possible to raise the precision of detection of a 
plasma impedance therefore. 

[0053] In addition, although considered as the configuration which forms the 
impedance monitor 13 in the lower part side of the electrode plate 9 in 
consideration of the configuration used with the gestalt of implementation of the 
above first with the gestalt of this operation, arrangement of the impedance 
monitor 13 is good at a sealant 23 also as a wrap configuration not only in this 
but the impedance monitor 13 which formed in the exterior side of the 
processing container 2, and was formed in this exterior side. In this case, it 
becomes possible to prevent the effect by the magnetism produced from the 
exterior in the impedance monitor 13. In addition, in the range which does not 
change the summary of this invention, it is variously deformable. 
[0054] 

[Effect of the invention] As explained above, according to invention according to 
claim 1, the electrode plate made to generate the plasma in the 
above-mentioned processing container is formed in the interior of a processing 
container by impressing a RF. Since an impedance detection means to detect 
the plasma impedance of the plasma which furthermore approaches an 



electrode plate and is generated within the above-mentioned processing 
container is arranged, The effect of impedances other than a plasma impedance 
is reduced, and it becomes possible to detect change of a plasma impedance at 
a big rate therefore. Therefore, terminal point detection of plasma treatment can 
carry out with a sufficient precision, 

[0055] Since it is the configuration that a magnetic seal means to prevent the 
magnetic effect on the above-mentioned impedance detection means was 
established according to invention according to claim 2, it is prevented that 
magnetic effect arises for an impedance detection means, and it becomes 
possible [ detecting a plasma impedance much more good ]. 
[0056] According to invention according to claim 3, it becomes possible, since 
the temperature adjustment device is prepared in the above-mentioned 
impedance detection means to prevent the temperature change of an 
impedance detection means, and can control changing supply of the power to 
the plasma by change of the internal resistance accompanying the temperature 
change of an impedance detection means therefore, and it becomes possible to 
detect a plasma impedance with sufficient repeatability. 

[0057] According to invention according to claim 4, since the RF control means 



which controls the RF impressed to the above-mentioned electrode plate with 
the output signal of this impedance detection means was established, the output 
signal of an impedance detection means is inputted into a RF control means, a 
RF is controlled by this by the above-mentioned impedance detection means, 
and generating of the plasma is stabilized. For this reason, it is possible to 
perform plasma treatment good. 

[0058] In order according to invention according to claim 5 to detect directly the 
impedance of the plasma generated within the above-mentioned processing 
container through the above-mentioned electrode plate and for fluctuation of this 
plasma impedance to detect the terminal point of plasma treatment further, it 
becomes possible to detect a plasma impedance with a sufficient precision by 
detection of a direct plasma impedance, therefore terminal point detection of 
plasma treatment will also become good. 

[0059] In order to control the RF impressed to the above-mentioned electrode 
plate by the above-mentioned plasma impedance which detected the plasma 
impedance of the plasma generated within the above-mentioned processing 
container, and was detected by this detection according to invention according 
to claim 6, detection of a plasma impedance can be stable, therefore terminal 



point detection of plasma treatment etc. can carry out to accuracy. 

[0060] In order according to invention according to claim 7 to detect the 

impedance of the plasma and for fluctuation of the plasma impedance by this 

detection to detect abnormality discharge, the detection about the maintenance 

of the processing container by generating of the abnormality discharge under 

plasma treatment also becomes possible. 
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[Drawing 2] 
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1 

tt y±K^g§sftKX7Xv£?g££-y:;5i»s<t, 
&x? x-^qx? x^ > e-- ?vx£&aj*5 -r >fcf 

xKffiSSBftKffliltfXfcfM&Sr^tfXWEtv 
mmZWMTZZ £\Z<t y±!3Saa&SfcKX7X7 

s x^ x^x? x^-r v t- x v x * < v t; 

-XVXfctii^ISi:, 

±13* y tr- x v T.^tu^S'N mm. n*m-m± t a 

&m ltlz. wtt&nim i ssiox^x ^sa 
am 

^-KfBioX^ x^saaeK, 

X7£g££ ^ r mm* x^ x^sas-r s x? x^sa 
iiBSaas^rtT'^trs x^XTrox^Xv* v t?- 
±!BX7X?-i'y^-^V^^a!)t<:j:y t x^x^ia 

emu «w«sK«jBa*a]ipr*c4K*yr7 

±EttJUXfltc J: y *«*tife±IBX7 X^-f > tr- X 

vxtc.*: y v ±fi3W^teWJtor«m^*i&JWt-£B 

SHU B«fflilgtEWia*9JliP-rsc4:tcJ:yX7 
Xv*S8£**TB»**X5XV«lSt-«X5XvJli 



z 

±iBsaa§ssrt -rsssr § x^x^-ro x^ x^-r v tr- 
±ffiX5X^Yvt-^vxflD«ftK«j:y. Jt£m« 

[000 1] 
[000 2] 

tvs. cfflX-5XTSaso-o{ttt v x^x^xyf 1 
>x«yitf«y, b<bv»5*iti**. x?XTx>y^ 

tf 1 3. 5 6MHz ©v-^/liWfcW f SSJBffi^as 

zo AUTiias«x*X7X^ftu rtaicK^snfcWE 

[0 0 0 3] CroXvXTX-y^>^j£lS^^oXvX 

rtWs»£»3iRrti<fc ltvs. fls*s B&BBKtttt 

[0 0 0 4] ±l3&gBBfc8lI<0jSi£ttBfcW:, 

30 HK#WHI&&BJ:3K. 13, 5 6MHzOMB 
H;IS£ C omMKiMD LT» B«&*l'lfcBBtt8Mi* 

5 XTHBStfTtMi * *> <0 4 * ■» T^«. 

[0005] c^x^x^x'y? vxsasgstctt, aa 
Xv x^?x v ? v?»mmtimtfRf*6tiTL' 

W» t±B«WRO»Kft li*X5 XT-< V tf-f V 

-$r>x»£l*tfB?Sy, coxp-x-ptox^x^ 
-rytf-^yxo^tlifi^s-fve-^yxidjjSEBtfflB 

[0 006] 

so *8B x^XT^ve-tfvxatturc 



(3) 



fl#Hm<H25«4 



3 

yx, ffl7U£<(>e-9>Z.1tmt}iT%7n-7£mm 

>fcr-4f>^»fcj(< !/ >ft<4* 8 C©ft4&. isrfV^ 
»ja«ffl«0«JStf (ST LT L* 5 i ^ 5 Hltft UtV 

[0 0 0 7] gft, 7a-:f**fflLr^*7*fc, £ 
oyp-^tf»(»LTL*l\ E©BJIttcj:oT7*n- 

[0008] ssk, »Haw»Kj:*r7XToste 

y, **^tt£<BBlT***^£l^HBKi<£i:Tl. , > 

[0009] $ ft x^ x^wmmmco-mK \i, &mn 

yp-^K±|B«5O06tig«H3©/-f Xtfft ITS* 
[0 0 10] #!8Wl*JJ3<0»fll(Et,t3*a:*ftfct. 

mt x? xvvffl&mxazr? x^mm^mmm l a 

[00 1 1] 

EBmftM-«fc*®*B] ±iaiiH*»»**fctt 
<t, ±GMH8ttflb:EB*;ru ffMft#aufl#*i«z: 

7X7J0WWP**. 

rooi2] ffi^2iBii(o»^(tv mm^wznz 
TB«*ft±EassBrt Tisar * ^7 x^<& x^ x 



4 

[0 0 13] B$fcS3fBB©»f!Bte> ±|3<f yfcf-tfy 
^ttUMNCtt. BBB»#Bfi«aW-6ftT^«C t* 
«Bif *B«B1 SfcttllSi3i2E««!>7~7X^»B 
SB7J65. 

[0 0 14] ttftflHIBttQittilit ±E«f>K-^>' 

•^tcj; y iJBBttK^EPAQr^XBtttMB-r^XBB 
•UW#BtfK(*&ftTt**E£*1f«ir*Ilf*)9n ft 
^ LStsRlM 3 ©CvWii&WcBBOX? X?&3$SB? 

[0 0 15] ff*B5EU0>BHtts MraBBftJcRP 

s*ifts«&±icg*6£$iu KBfflsicBBtttB 

ftD-f 5 c <k fc<fc y X? Xt£8£*# TigSt&fcX? x 

7i03Br«^7X7B9e&SKIcS^T« ±!3S3Sg3ll*! 
"PBftr 5 X7XTOX7 X^-f y tr-$f y xfcfcffl? 
SBffliSfc* ±iEX7XV'fy£-" jfyxfflWBfcJ: 

[0 0 16] ft*JM6t3«£Df|Bflti, ABBBAKBt^ 
6nfcB&tiLh[CM&&ttBU BBSfilClKB&ea 

T'^s r 3 X7 x^cox^ x^r-f y tf- # y x*ttar 
xv-fyt-^yxtccty, iEWWtcEpjn-r^JH 

t Z> X s ? XtS03I£»T'£.5, 
[0 0 17] R*B7IBUa>Blll(& jQB8ttn(CB(t 

6tiftBOtt±KStt«KBu zmmmzmw&m 

JtoT*E tie* y X^XTfcSSSS-eTsgSf&fcX^X 

■easr * X5 xt© x? x^< y tf- jfyxs $ajr 

[0 0 18] B9Bi ©sni(cj:si, ffiNfttmnr 
* c t tc * y ±t B«aa«»rt (c X5 x^ «b£«««b 

r±sasaa§«gi*iT*si4t-sX7XT<oX7 x^ytr 
-4r>x*iwar*-fvt;-4ry^BBi*BflnBB*ft 
T^«fta&> X^X^-fytf-'SfyxWJI-co-i'ytf-if 
vx©nw«HBa«*tu i-pTX^xv-r yt—jfyx 

ft x 7 x*t&m<Dm&&ftm&& < u 
[0019] is^«2co^cj;si, ±is^ytf-# 

A^isitenft^oft*. *fye-4ryxBm*B(E« 
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[0020] n$m3cmfiK.&it, ix^y*.-? 
[oo2i] ffimwwm&zt, ±E<vt:-f 

5. 

[0 0 2 2] H$£5®a£teJ:££, ±BM9e«IIA 

TWsr 5 x^ x'^co-t > e-x>x£±iam«£fr 

xcmhskj: y ^XT«a<DttjiS*«tti-r*ft4&iEs 
Wtttft^Xr-f v fcf— $J>X©fctiiKJ; y X? 
-f v e-$rvx ©«tH*iis6 < ff 3 c t i^wrn t & 

[0 0 2 3] m$K6<Dglgfccl;«£\ UBffiie^ 

a&e, X5X^ve-$r>x«MJiBitfftwtu *© 

[0 0 2 4] 11^7 ©fi^lt £5 ttXVO'O 
tr-^vxfcfgiij U c©8tiiH<:J:*X7Xvf;/e- 

yvx©wcj;ymjt8w*iaitir*ft*, x^xv 
am® jtttttv® k&k £ * sas##§co^ x v x 

[002 5] 

[Jgfil§©£j5fc©ff?flg] 

(S&-©JlJSfc©^a£) BIT* *#§W©IS-©IIS8©Ff?&£ 
Ieo^T* H1fe«fctfH2fc»^Tl»a'*"*. 
[0 0 2 6] 01 «X5XTj!QSgStL.T<0X5XV 

iyf v4nKBflMiit«q¥rffffingT««. X? xv 

msgti 2 rtfiu #-*<oms t a s £ 5 kjb«* ft t ^ 
§ 0 £fc±lBffiM§2M;cfttf&ii!s£*u 
ffitfOt&Scfc-JtfXTl^B. CC0SaffiS!§g2T^C0F/T 



6 

[0 0 2 7] jffiSS«2<0±*[E(*s £©Saag»2(*3 

[0 0 2 8] flHm2(0AVIili:tt« Xt'-S^AW 
IttLTKW-SftTV*. Xr-f 714, *£lt«>fl?fll'? 

a> uaa«2j:ni;ww£«*r«tm?fl&«tt/ii! 

Lfc*SRjS#8.!:!S:-3T*y> C©*ffiBflWls8<D± 
10 jMHrettUHE9JEfl8l*&tU ±fi«f ^RtS#8 i± 

CI 0 *«BT*J: 3 left -a TC**. ll£9lt *6*£ 

T\ HBM2CD^3EridB^&irifl:Xfliimi IK* 

[0 0 2 9] ±eKJRIM9i1 1 £±fEm®£9 <fc©8g 
K14, 8£8&1 2*W=>ftTV5, 2B S A 

JKTOa:/rV?fc3</l'fcWLTlBM*I«l 1 

20 [0 0 3 0] £©J;5i5;§£#§1 2£*>LTHHt&9'\ 

xos»*'r>e-yvxiKta#i2T , a6*'i'ytf— fy 
xt-*i 3(cj:-3Tttttir«. <fvtf-*>**=* 

1314s X5X^fg£fc«J:«'1'Vfcf— SfVXWSE*** 

tars *,©?<&';, co-r >e- #>x=e=.9 i 3t4 s 

10 0 3 1 ] *LT* otr-^yx^^ 1 3©ifi*) 

1 3frS©X^XT<Vt-#VX©tB7tfIW§f§ 
U C©ffl*««c*UTKllWKi1 1©dd*l£8Bg 

[0 0 3 2] ±!3<>e-^>X : E--?1 3(4, HAS 

a*B2©»*ic»w-6n* ^p**-s©sjs (** 

fc£S<J 5 0 °C ) fcffi-^SPIIfflSlI 1 6 6 -r v e— srv 
X^-^1 3^#!slL, *LTW«4PlBjWW1 6 F*3 
95^i:)ia« i 6»©T^So C©^»B3«1 5F f 9gp|<:(4s 
40 ±!B-f y V-fyX*-* 1 3 tffi£UKft7ftftl£ 

[0 0 3 3] *Lt««k^ftiWl*flr*y5XTi'>^ 

jtwassti*. c©w^, saa§»2rtsi!ic«r7.fs^ 

0~1 0 0Pafflfitft*J:5K» «ra«fX€WAf 
50 [0 0 3 4] *LT>JHMM1 1fr6» S^PSI 2iZ 
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[0 0 3 5] f-LT* ^X^x-y^y?***©?? 
XV<>tf-2>X£, *Wi9©T*fcBW-S*ifc-f' 
v£-*>x*x*i 3icT*ttT*. ccKvtf-? 
yxtx* 1 3«>5unN& -rve-ffyxtx* 1 3 

©B*W*«5d J$£PIBW 1 5 [E#03-nfc«Jt ttto 10 
[0 0 3 6] K&4yV.-9Vtt->?\ 3 fit, Bite 

[0037] -fyfcr--£>X*X$! 1 3T\ ±13^5 X 20 
»tfirt\ C(OWfBWmak«mffiB I 4(c£3! 

r^o nnanaR^Mi 4 b, ±sa-f vtr-^vx© 

[0 0 3 8] *LT-tK'T>'e-2>X : E-*1 3tf* 
fit, 77X7xy?>?«UMMt7£<t«. C©i§£s 

±G!KjaamamiJWii 4£&jiaL?, ±§BiS^5iSmji 30 
1 1 ©jwrotisowic-fs, 

[0 0 3 93 ilBflWHoy^X^iv ^y^HltKi 

[0040] zv>& *>itmm<z> x? xvxy^v^jsi 

1K**t» «HS9t'l've-*f>XtX*l 3 tffl 40 
IBfc Y vt;-$fyx#£ !;(£<<*« J; 3 te» «Wfi9 
tififtLTrnftflSKEfiffistircticrasafttt, whs 

$r;/Xtf£i;fc<ft*. JC^T^XY-Ofc-^yX 
tt»©* VK-*>X]WH**ti* C £IE «S y , 75X 

^x v ^y ^co^eo-f vtr- $r>x»b* j; y 

[0 04 1] Z0>rztb<(>g-&>Z. : £-Z 1 3(CT, 

75 x?x y >^o»ja(oatt*«aa< ?t? e 13 



8 

[0042] ±IB©*5lc^XT-fye-*'> 
^xrofcr-yyxossiatEjisiir, igHKnassisP 

8i077X7i >> ? V?jfla©W-tt*ISlfc** ft 

3 cwc*y, ^X^xy^v-^^-fvtf 

-^yXMbijWJ-p^ ^5Xvx'y?vy«0Hj*» 
[0043] gtHDUM 1 6 &*xf%wsm 1 

5jSH»WShfcfc»» "f >e-Sf>X=EX$i 1 3©j££ 
X*x$i 3©3UE±JMeJ;3 % fljUtttfQtittBMt 

»ej;o t«< > \z-?>mmzmm&$i w* < a y > 

[0 0 4 4] ^-LTffiJiSSsSSiJSP^I 4 fit JSfg&ft 

*t£Wj»-r«c; qffigtft y . *©fc©«i3*B2 a 

[0 0 4 5] J6Uu *!«B^roM-COilSScDfl5i8tE^t,>T 

WSt^fflt UT3^PHjB»« 1 6fi«ttf^«IBfl[1 5(E 
«fc'aT'fve-5r>X i BX*f 1 3<0aUr*-SK«O'b 
©tft-?T^*#» -f VK-4fVXt=# 1 3<055Jt!IS 

oe-^vx^x-? 1 3iE#aiBSi 5*«ea 
r*«^?(iJ&<v jjB-fve-yvx^* 1 3*. 

«Sxl#?SS*tE!Sttv C©-fVt:-4r>X*x*1 3tf 

[0046] aflDm^fBBe^LtJMiicns , 

tfv ±iB^x?xy7 t v^*asiEfig6f 1 tE. mxtr 
v *» ^ c v d o ft 75 x^asafEiit^T t.Bffl 

[0047] (mxcD*ffi©^»|) J-XTs *^^comx 
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[0 0 4 8] IHBllcfcVTs y^x^^j^-y^imi 

OcoffijSli, *mtfS!i$ro75X?i'y^V7£lWl 



[0 0 5 4] 

ct & t > if/^&fc eh jp r s c t ic & y ±f3iag^§§ 



[0 0 4 9] *tc*nM<bmmT*^ WH69<DTJMI0 -#VXtttfl#«tfBB«!?tlTI/*fc»s r?X7-fV 

tcKW'5ftfc<fyfc:-*VX J E-*1 36\ {KSi^ffiffi ^-yvxw^WKVtf-yv^OBWjSHB**^ £ 

•fVtf— SfyX^-5! 1 3***pr3*ttBVl 5tf± [0 0 5 5] n^2f3tt<Dil«&<J:34:. ±IB-f 

&»-o$m<mmtfflmmv&tiT^z. ?-&t> -9yx&m®^o>mm&wmitt%M%->-j\' 

ttfc->-/H,TV3!b\ ftttBtl 5(Oft»tcatt©5/ (c«ttl«IWtf£i;*t0tf|»Jt**U X^X^Vfcf- 

W1 5*»ARNfcfcLT^S. [0 0 5 6] 11*313 ±B-f>K 

[0 0 5 0] JBU©* 3 75X7X v ^ ~^VX^tt5#fSlcli, SS«m#»tfRW-6ftTI/>* 

y«ai2o®tpflicwT. WTtca^s, ±ism- fci&s ^vtf-^yxttai^aoaaaftftKitrie: 
osatowBiitiiw^ wmi2«]iffiiiHiu *u 20 ttfqiflEtay* &r>T4y*—9y7&mm ! &m 

o~l 00 P aWt&fc«J:3[c*Hfl Wfclcffft^rtWBWMMfcJC^-sT^X^^W* 

*^UTil-&*!h,ft 3 o o~i o o o w©!B«ss«7J 4y\z-?v7&&.m-%>zt.im&ti$.z>o 

«HS9tcwipu »»tfx*77X*ftr*. [0057] n^)i4iB«©56^J;i»i:s ±ia-<vtf 

[0051] ccoy^x^x^^v^jiiMTS. ±i3ia -^vxttajswfcf** c©<ve-4fvx«Hj¥ft«o 

a§s§ 2 ©j^kk^s wtwe 2 2 a, ftjitf 1 sua man #t £ y ±RmwicBttir «XMMtrr% 

K2 0l3fiae©ls!lE*fif3. 77X7ttE«WKE2 2 iftI]$«#l££Sttft/c&, -f V e-#VX&ffl#ffi 

s2 2K«tysu5iK*«tejat)T^7X*?©stetfSi »sb(j { «iiii*#iT^X7fl&a4tfft£ft*n*. c© 
^(7)ft46, z. <D ; m<n°&^ y?xntw&<nm 30 fc#, 7^x^®m*&mzfi?ztffpj&£%.oT^ 

y «aic» ijfflf ntf, a*& 1 0 ©75 xvx * «. 

V^iMtAfffcfi'a.St.flDift'aTl^B. [0 0 5 8] n*n5lBtt«>B91KJ:«&t xiBSUSS 

[0 0 5 2J <t©J;d&«*&1 OCDTrXVX'y^V? ■rt'Wttr^^XTO'f >li-yvX*±EWBS 

iaawiBflD^XToe-^yx** -otf-^vx *fl*LTE*»iettiau £eu:cr©75X7f ver- 
tex* 1 3 icJ^TWts. zmNfc* 4>\£-9v #y7><M^&*)7?X*)mM&*m&t*t±ib 

±BBH52 2©igiB*t©«jco»fl*:j:ysi;«» x?-rve— jr>x<Dttaj*iwj^ff3EiiinuiBi: 

T^X^-fVtr-yvxojWWfloWatiRLhtf-ttftc 

itfWKfcftoT^a. 40 [0 0 5 9] It#JS6 IBK0&91K: <fc ±SBSaa@ 

[0 0 5 3] tt£*&ff®fttt?& ±E«-fl!)*»<0 *rtT»*r«75XT079X>'f Vtf-4T>X** 

m»1»fflt , 'ft«W!*#ftLT'l'>'t:-fvxt=* i 3 ttJLv c©*lWc*yt*Wttfxfc±B77X7<fs>e- 

^ss«9roT^fflij{cisit-swtLT^§A\ -fve yvxK«fcy» ±ewHfi(c9iiar«Mittc«J9r« 

-$f>x^x$n 3otim.tozftKmzT\Cs «?n#sa ft»ic, 75X^vt;-#>xoi$ffitf£5£fbu * 

Ttai% c^Ji^ti, wm-om^^i* [0060] n$tm7mw<D%miz£%t. x^x^co 

1 3K4i;*w»Kj:*iW*i»ih-r5cttfRriBtft otf-yvxtttjau comc^^x^y 

*a)*s» *58w©w**EL.at.>ieHfc:fi^T 4 e-^x««KJ:yattswte*fflt«fc*» 75 



tcfc? thus *imzm y s+it l> *. 



5 7t x>od 75 x-7-r v tf — 9 yx&mm s -r > m 
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[B2] mnm®mmmb%7 : 7X-*<<>yz-$y7> 


1 2 
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1 3 
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* ? vinwi©wj«*arfli»riBia. 
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